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T 


(Once ame-Rded-^ flr-CT3Tiimunication system comprising: 

a digital [means] input circuit for generating a 


plurality of digital input signals; 

a signature [means] circuit for generating a pjoirality 
of signature signals each signature signal being gene/cited in 
response to [each] one of the plurality of digital /input signals 
generated [with] said digital [means] input Circuit , where 
each of the plurality of signature signals h^s a signature that 
is different from the signature of each oJl the other signature 
signals ; 

a multiplexing [means] circuit for generating a 
multiplexed signature signal by ydombining the signature signals 
generated [with] b£ said sigr^ture [means] circuit ; 

[transmitting mesms] a transmitter for transmitting the 
multiplexed signature signal generated [with] b% said 
multiplexing [means] /circuit to a remote location; 

[receiving means] a receiver located at the remote 
location for receiving the multiplexed signature signal 
transmitted Dwith] b% said [ transmitting means ] transmitter ; and 

demultiplexing [means] circuit for generating a 
pluralit/ of digital output signals each digital output signal 
corresponding to a different one of the plurality of digital 
inpiyt signals generated [with] b^ said digital [means] input 
cLrc uit. 
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£™£ . ( pnce amended) T hg> g ygi^ a-ft-g— R^t- fnm i i n nl r jim l - 
above, wherein said system provides for communication of digital/ 
signals to the remote location; wherein said digital [means] 
input circuit includes [means] a circuit for generating th£ 
plurality of digital signals to be communicated to the iTemote 
location; and wherein said signature [means] circuit includes 
[means] a circuit for generating the signature signal in response 
to each of the plurality of digital signals generated [with] b% 
said digital [means] digital input circuit by/modulating the 
digital signals with a signature signal f ©^communication to the 
remote location. 


J^J. (Once amended) The system as set forth in claim 1 
above, wherein said system provides for location of said 
[transmitting means] transmitter ; said system further comprising 
[means] a location processor for processing the digital signals 
generated [with] b^ said/demultiplexing [means] circuit to 
determine the locatioi* of said [transmitting means] transmitter . 


£—•^4. (Once/amended) The system as set forth in claim 1 
above, wherein said system provides for location of said 
[receiving/means] receiver ; said system further comprising 
[means] /a location processor for processing the digital signals 
generated [with] b^ said demultiplexing [means] circuit to 


le location of said [receiving means] recejv&v- r- 
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£3s. ( Once amended) A filter processor TThel system fas — 
set forth in claim 1 above, wherein said digital means includes]. 


comprising : 


an analog input d evice for generating an analog 



signal ; 

an analog to digital converter for generating^ digital 
signal s amples in response to the analog input signa j/ generated 
by sai d analog input device ; and 

an integrated circuit stored program digital computer 
for generating [the plurality of digital signals in response to 
processing of digital information] an output /signal under control 
of a stored program, said integrated circujj/t stored program 
\ digital computer including 

a) an integrated circled. t read only memory for 
storing a computer program, 

integrated circuit input logic for inputting 
the digital s/gnal samples generated by said 
analog to d/gital converter under control of 
the computer program stored in said 
integrated circuit read only memory, 
an integrated circuit random access memory 
for storing digital signal samples, 
integrated circuit writing logic for writing 
the digital signal samples input by said 
ntegrated circuit input circuit to said 
injbeg^tad_circuit randomaccess memory^. 



b) 


b) 


c) 
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int.ftarated ci rr 1 "*- a ccess ing logic £o T 
accessing digital signal samples from sai< 


integrated circuit random access memory/under 
control of the computer program stor^lby 
said integrated circuit read only /memory, 
e) integrated circuit processing logic for 

filter processing the digit^^signal samples 
accessed from said integi^ted circuit random 
access memory by said Recessing circuit under 
control of the comptfter program stored by 
said integrated /fircuit read only memory , and 
c) integrated circuit output logic for 

generating/^tn output signal in response to 
the progressing of the digital signal samples 
by s^f^d integrated circuit processing logic 
up^er control of the computer program stored 
" by said integrated circuit read only memory . 


(Qifce amended) The system as set forth in claim 1 
above, whe/ein said signature [means] circuit includes a 
plurality of signature generators each generating a signature 
different from the signatures of the other signature generators 
iij/response to the plurality of digital signals generated [with] 
>aid digjJ^JU-fffle^rrsl ^aTgltar input circuit . 
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above, wherein said [multiplexing means] multiplex!] 



rcuit 


includes [means] a circuit for genera tingp-tKe multiplexed 
signature signal by combij3jj}g--~fTTe signature signals generated 
[withX J^y ^said signature [means] circuit with wired circuit 

com 
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fence dikieudecH — :fr ~communication [The] system [as set 
forth in claim 1 above, wherein said transmitting means include; 
a radio transmitter for transmitting] comprising: 

an antenna for receiving a signature signal ; 

an amplifier circuit for amplifying the [multiplexed] 
signature signal [generated with] received by said [multiplexing 
means to the remote location as radio signals] antenr 

a single bit digital sampling circuit for/ generating 
single bit digital input signature signal samples/by sampling the 
input signature signal amplified by said amplifier ^ circuit; 

an input memory for storing the single bit digital 
input signature signal samples generated by /said single bit 
digital sampling circuit; 

a plurality of single bit digital correlators, wherein 
each of said single bit digital correlators includes 

a) a digital reference memory for storing 
digital reference signature signal samples 
having a signature that is different from the 
signatures q£ the digital reference signature 
samples stored by the digital reference 
memories jin each of the other digital 
correlators^ 

b) a single bit correlator circuit for 
generating multiple bit digital correlated 
output signal samples by correlation 
filterin g of the single bit digital input 
Agnature signal samples stored by said input 

/memory^ in^ xeej^ digital r&fe er^nce 
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so gn a t M ro oigna - 1 ot t mpleb sL xrreti oy saia "7 
digital reference memory , and / 
c) an output memory for storing the multiple bit 
digital correlated output signal sajrfples 
generated by said correlator ciryuit; 
an integrated circuit stored program coiq^uter for 
generating an output signal under control of a g^red program , 
said integrated circuit stored program computer including 

a) an integrated circuit f!ead only memory for 
storing a computer program f 

b) integrated circuit/ processing logic for 
processing the digital correlated output 
signal samplers stored by said output memory in 
each of saj^Tingle bit digital correlators 
under control of the computer program stored 
by saffi integrated circuit read only memory , 
and/ 

c) integrated circuit output logic for 
generating an output display signal in 
response to the processing of the digital 
correlated output signal samples by said 
integrated circuit processing logic under 
control of the computer program stored by 
said integrated circuit read only memory; and 

an operator display for displaying information to an 
operator in response to the output display signal generated by 
sai:d computer output circui t* 
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C^J- (Qng^^jnen ded) The system as set forth In riainLj- 
above, wherein said [transmitting means] transmitter include^a 
seismic transmitter for transmitting the multiplexed si< 
signal generated [with] by_ said multiplexing circui^to the 
remote location as seismic signals. 


iture 


\jr^.O. (Once amended) The sysj^efn as set forth in claim 1 
above, wherein said [ transmitting means] transmitter includes an 
underwater acousti^^fTsmitter for transmitting the multiplexed 
signature digital generated [with] bjr said multiplexing [means] 


cir,gtfxt to the -^einc^e^ location as underwater acoustic signals. 
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fO n^ a man^ ) . JU -eoffHft unica tiuii [Th^T sysrem [as ser ~ 
forth in claim 1 above, wherein said] for receiving a plurality 
of input signature signals each transmitted from a different / 
remote location and each input signature signal having a / 
signature that is different from the signature of each of iflie 
other input signature signals, said communication system/ 
comprising: / 

an antenna for receiving the plurality of /input 
signature signals each having a signature that is/different from 
the signature of each of the other input signature signals 
transmitted from the different remote locations y 

an amplifier circuit for amplifying the plurality of 
input signature signals received by said yantennay 

a digital sampling circuit fpr generating digital input 
signatur e signal samples by sampling /the signature signals 
amplified by said amplifier circuiy; 

an input memory for storing the digital input signature 
signal samples generated by saLa digital sampling circuit; 

[demultiplexing mearis includes] a plurality of digital 
correlators^ wherein each o f/ said digital correlators includes 
a) a digital reference memory for storing 

digital reference signature signal samples 
having a signature that is different from the 
signatures of the digital reference signature 
samples stored by the digital reference 
memories in each of the other digital 
corr^la^6rs7 
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b4- f ' corrg ldLui circuit [each] loi gener a ting Ta" 

different one of the plurality of] digital 
[signals and each corresponding to a 
different one of] correlated output sjj^nal 
samples by correlation filtering of/the 
[plurality of] digital [signals] ytnput 
signature signal samples store<y by [generated 
with] said [digital means] ipfput memory in 
response to the digital reference signature 
signal samples stored b ysaid digital 
reference memory , and 
c) an output memory for/storing the digital 

correlated output qagnal samples generated by 
said correlator c /rcuit; 
an integrated circuit stos4d program computer for 
generating an output signal under control of a stored program , 
said integrated circuit stored program computer including 

a) an integrated circuit read only memory for 
storing a /computer program, 

b) integrated circuit processing logic for 
processing the digital correlated output 
signal samples stored by said output memory in 
eacfaf of said digital correlators under 
control of the computer program stored by 


ltegrated r?-LgerrfCread only memory, and 
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G-f TTTfegrated circuit output logic for 

generating an output display sijgfial in 
response to the processigg- ^ of^ bhe digital 
correlated output ^s^nal samples by said 
integrated prfcuit processing logic under 
contr^Tof the computer program stored by 
aid integrated circuit read only memory; and 
aiytfperator display for displaying information to an 
oper^6r in response to the output display signal generated by 
^ slf id c o mp uter outpu ^cii rnn i t . 
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(-©ftee-^R5TiaBt±) ^ commuiM rOafcioja [The ] sysfpm .-4a^--sng1 

forth in claim 1 above, wherein said] comprising; 

an antenna for receiving a signature signal; 
an amplifier circuit for amplifying the signature 
signal received by said antenna; 

a single bit digital sampling circuit for gene/ating 
single bit digital input signature signal samples by sampling the 
input signature signal amplified by said amplifier c/rcuit; 

an input memory for storing the single bit digital 
input signature signal samples generated by said/single bit 
digital sampling circuit; and 

a plurality of single bit digital correlators, wherein 
each of said single bit digital correlators/includes 

ai a single bit digital Reference memory for 
storing single bit d/gital reference 
signature signal sgfmples having a signature 
that is different/ from the signatures of the 
single bit digi/al reference signature 
samples stored by the single bit digital 
reference memories in each of the other 
single bit/ digital correlators, 
b) a single/bit digital [means includes means] 
correlator circuit for generating [each of 
the plurality] multiple bit digital 
cor/elated output signal samples by 
correlation filtering of the single bit 
d/gital [signals as serial combinations of 

Li— bite] input Gignatn . 1^ — 8±gfiaT samples 
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s tor o d b y— garta" " Tnput memory in response ~ ~Ec£ 
the single bit digital reference sigj^ture 
signal samples stored by said &kngle bit 
digital reference memory ^x^nd^ 
an output memory ^o^storing the multiple bit 
digital cojpjf€ < lated output signal samples 
gen&gd^edTby said single bit digital 
£or r e 1 a"t u i ir frcu i tT" — ' 
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b) 


a plurality of signature sources each for transmitting 
a signature signal to a receiver that is located at a remote 
location , wherein each of said signature sources includes 

a) a signature [generators each] generator for 
generating a signature signal [ f i/here each 
of the signature signals has] fraving a 
signature that is different from the 
signature of each of the other signature 
signals [;] generated by the each of the 
other signature generators included in each 
of the other plurality of signature sources and 
a [plurality of ycransmittors each connected 
to a different one of said plurality of 
signature generators] transmitter for 
transmitting the signature signal generated 
[with/ by the signature generator [to which 
it JLs connected] to a receiver that is 
located at a remote location; 
a [recei/or] receiver located at the remote location 
for receiving the signature signals transmitted [with] b% the 
transmitters included in said plurality of [transmitters] 
signature sources; and 

[demultiplexing means] a demultiplexer for generating a 
plurality of output signals each corresponding to a different one 
of trie [plurality of] signature signals generated [with] b^ said 
LurgXi-fe y - of s- r g na Ltire [generatorsT sottgee-« - 


-15- 


S/N 848,017 


C DAice an rended) The syst em as set^ Ioxlli in claim 13 " 
above, wherein said system provides for location of said 
plurality of [transmitters] transmitters ; said system further 
pomprising [means] a location processor for processing/the 

lurality of output signals generated [with] sai^; 
['demultiplexing means] demultiplexer to determin^ the location of 
a least one of said [transmitters] transmitl 


\ (33 16 * (Once amended) The system as/set forth in claim 13 
above, wherein said system provides toy location of said 
[receiver] receiver ; said system further comprising [means] a 
location processor for processing /the plurality of output signals 
generated [with] b^ said [demultiplexing means] demultiplexor to 
determine the location of said [receivor] receiver. 


^j^L7. (Once amende^) The system as set forth in claim 13 
above, wherein each of/said plurality of [transmitters] 
transmitters includes a radio transmitter for transmitting the 
signature signal generated [with] by_ the signature generator to 
which it is connected to the remote location as a radio signal. 


^^18 • /once amended) The system as set forth in claim 13 
above, wherein each of said plurality of [transmitters] 
transmijz^ters includes a seismic transmitter for transmitting the 
signature signal generated [with] b^ the signature generator to 
which 
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£™}-9. ( Qjio q amondod j — The system as set forth in clairnjja^ 
above , wherein each of said plurality of [transmittops^*^^ 
transmitters includes an acoustic transmjj^feer^^ transmitting 
the signature signa]^j^ixe^airg3^Twith] the signature generator 
to whictu-it^Ts connected to the remote location as an acoustic 
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£™20. fQftee-~3mended) A communication [The] system [as set 
forth in claim 13 above, wherein said] for receiving a plurality 
of input signature signals each transmitted from a different 
remote location and each input signature signal having a 
signatur e that is different from the signature of each of/the 
other input signature signals, said communication syste^ 
comprising; 

an antenna for receiving the plurality of /input 
signature signals each having a signature that is ydifferent from 
the s ignature of each of the other input signatu/e signals 
transmitted from the different remote location^; 

an amplifier circuit for amplifying/ the plurality of 
input signature signals received by said anyenna; 

a digital sampling circuit for generating digital input 
signature signal samples by sampling the /plurality of input 
signature signals amplified by said amplifier circuit; 

an input memory for storing/the digital input signature 
signal samples generated by said - digatal sampling circuit; 

[demultiplexing means includes] a plurality of digital 
correlator s x wherein each of saicy digital correlators includes 

a) a digital reference memory for storing 

digital reference signature signal samples 
having a[ signature that is different from the 
signatures of the digital reference signature 
samp/es stored by the digital reference 
memories in each of the other digital 
:or£ejrg€ors , 
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feJU — "a correlator circuit [each] for generating — h 
different one of the plurality of] [output 
signals and each corresponding to a different 
one of the plurality of] digital correlated 
output signal samples by correlation 
filtering of the digital [signature y^ignals] 
input signature signal samples stored by 
[generated with] said [pluralitVof signature 
generators] input memory in response to the 
digital reference signature /signal samples 
stored by said digital reference memory , and 
c) an output memory for storing the digital 

correlated output sigqal samples generated by 
said correlator circuit; 
an integrated circuit stored/ program computer for 
generating an output signal under control of a stored program, 
said integrated circuit stored program computer including 

a) an integrate^ circuit read only memory for 
storing a computer program, 

b) an integrated circuit processing circuit for 
processing the digital correlated output 
signal /samples stored by said output memory in 
each of said digital correlators under 
control of the computer program stored by 
sai/Q integrated circuit read only memory, and 

c) an integrated circuit output circuit for 
generating an output display signal in 

^response tg__ the processing of^tfee—44gital 
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integrated circuit processing circ^jr^ ^ under 
control of the computer pg^g£anT"stored by 
said integrated^oirfcuit read only memory; and 
an operator djspl^y^o^ displaying information to an 
ponse to the output display signal generated by 



computer ~"+pnt rir nU 


\ 
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1. (Once amended) * mmmn^^finn^iMin ivri m p t i u I mj» y 
a digital processor for generating a plurality of/ 
digital signals; >^ 

a signature generator for generating a si^ature signal 
in response to each of the plurality of digital/signals generated 
[with] b%_ said digital processor , where each/of the signature 
signals has a signature that is different from the signature of 
each of the other signature signals; X 

a multiplexor for generating a multiplexed signature 
signal by combining the signature signals generated [with] b^ 
said signature generator; X 

a [transmitter] transmitter for transmitting the 
multiplexed signature signal generated [with] fcr£ said multiplexor 
to a remote location; 

a receiver located at the remote location for receiving 
the multiplexed signature signal transmitted [with] by said 
[transmitter] transmitter ; and 

/ . a demultiplexer for generating a plurality of digital 
sigrfals each corresponding to a different one of the plurality of 


nals generated [ With] b y said digital "p TQces - 
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above, wherein said system provides for communication of digit* 
signals to the remote location; wherein said digital process; 
includes [means] a location processor for generating the 
plurality of digital signals to be communicated to the/remote 
location; and wherein said signature generator includes [means] a 
signature circuit for generating the signature signal in response 
to each of the plurality of digital signals generated [with] b^ 
said digital [means] processor by modulating the digital signals 
with a signature signal for communication to the remote location. 


[3^23. (Once amended) The system as set forth in claim 21 
above, wherein said system provides for location of said 
[transmittor] transmitter ; /said system further comprising [means] 
an output processor f or /processing the digital signals generated 
[with] b^ said demul tiplexor to determine the location of said 
[transmittor] transmitter. 


\^r^24. /(Once amended) The system as set forth in claim 21 

above, wherein said system provides for location of said 

receiver; said system further comprising [means] a location 

processor for processing the digital signals generated [with] by 
* / 

•m ultiplexor to determine the location ot said r eceiverr 
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-r/g 6 . (0rte<su amended) 5Pbe— syg^gTr Tds-set ■ forth in c4-adia^21 

above, wherein said signature generator includes a plurality otf 
signature generators each generating a signature different ftom 
the signatures of the other signature generators in response to 
the plurality of digital signals generated [with] by/ said digital 
processor, / 

Jjy^Ll . (Once amended) The system asy^et forth in claim 21 
above, wherein said multiplexor include/ means for generating the 
multiplexed signature signal by combining the signature signals 
generated [with] b^ said signatures generator with wired circuit 
connections • / 

£^28. (Once amended)/ The system as set forth in claim 21 
above, wherein said [trafrsmittor ] transmitter includes a radio 
transmitter for transmitting the multiplexed signature signal 
generated [with] by/ feaid [multiplexing means] multiplexor to the 
remote location ast radio signals, 

9. QOnce amended) The system as set forth in claim 21 
above, wherein said [transmittor ] transmitter includes a seismic 
transmitter for transmitting the multiplexed signature signal 
generated [with] b^ said multiplexor to the remote location as 
sei/smic signals. 



S/N 848,017 

[—£$30. («ftee-amHHdeclT The system as se t. forth ii *- c lai m 
above, wherein said [transmitter] transmitter includes an 
underwater acoustic transmitter for transmitting the mtfltiplexed 
signature signal generated [with] said multiplexor to the 
remote location as underwater acoustic si#rfals, 


(j^Ql. (Once amended) Tjxe^system as set forth in claim 21 
above, wherein said demuHlplexor includes a plurality of digital 
correlators each fpar^generating a different one of the plurality 
of digital sigifals and each corresponding to a different one of 
the plurality of digital signals generated [with] b^ said digital 
pr QCe ssor, ^ 
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Q^32 . f Once amended) — A commu mrea^ i o n [The] — syste m — [as set 
forth in claim 21 above, wherein said] comprising; / 

an antenna for receiving a signature signal; / 

an amplifier circuit for amplifying the signature / 
signal received by said antenna; / 

a digital sampling circuit for generating digital input 
signatur e signal samples by sampling the input signatu/e signal 
amplified by said amplifier circuit; / 

an input memory for storing the digital ynput signature 
signal samples generated by said digital sampling^ circuit; 

a plurality of digital correlators, wherein each of 
said digital correlators includes / 

a) a digital reference memory for storing 
digital reference signature signal samples 
having a signature that is different from the 
signatures of the digital reference signature 
samples stored by the digital reference 
memories in eaon of the other digital 
correlators, / 

b) a digital [processor includes means] 
correlator/ circuit for generating [each of 
the plurality of] digital [signals as serial 
combinations] correlated output signal 
sampled by correlation filtering of the 
digital [bits] input signature signal samples 
stored by said input memory in response to 
tfte digital reference signature signal 

/s amp lgjs—st ored—by sa^ rHrpi-ai reference 
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tjtng 



including a multiplier circuit for generate 
product signal samples by multiplying the 
input signature signal samples stored/ py said 
input memory with digital reference/signature 
signal samples stored by said dig/tal 
reference memory and an adder c/rcuit for 
generating each of the digital correlated 
output signal samples by adjding together 
product signal samples ge/erated by said 
multiplier circuit, and/ 
c) an output memory for storing the digital 

correlated output signal samples generated by 
said digital correlator circuit; 
an integrated circuit storjed program computer for 
generating an output signal under gontrol of a stored program, 
said integrated circuit stored pyfogram computer including 

a) an integrated circuit read only memory for 
storing a /computer program, 

b) integrated circuit processing logic for 
processing the digital correlated output 
signa/1 samples stored by said output memory in 
each/ of said digital correlators under 
control of the computer program stored by 
said integrated circuit read only memory , and 

c) integrated circuit output logic for 
/ generating an output display slgrra^ict s 
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ye&poftse to - the pir e^ 


of the digital 



correlated output signal samples by said 
integrated circuit processing logic undea 
control of the computer program storecj/by 
said integrated circuit read only rpemory ; and 
an operator display for displaying information to an 

operator in response to the output display signal/generated by 

said computer output circuit . 


A 



£^53. (Once amended) A communication system comprising: 

a plurality of signature generators each for generating 
a signature signal/ where each of the^ signature signals has a 
signature that is different from the signature of each of the 
other signature signals and wherp [all of] the signature signals 
generated by said plurality of/ signature generators overlap 
therebetween; 

a plurality of /transmitters] transmitters each 
connected to a different one of said plurality of signature 
generators for transmitting the signature signal generated [with] 
by the signature generator to which it is connected to a remote 
location; 

a [refceivor] receiver located at the remote location 
for receiving the overlapping signature signals transmitted 
[with] b^ ^aid plurality of [transmittors] transmitters ? and 

a demultiplexer for generating a plurality of output 
signal^ each corresponding to a different one of the plurality of 
overlapping signature signals generated [with] b^ said plurality 
of/ signature go-ngrators . 
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further 


£™>35. ( Once _ amandedj — -Tire mya LeW as faleL f 01 Lh In claim 3 » 
above, wherein said system provides for location of said 
plurality of [transmitters] transmitters ; said system 
comprising [means] a processor for processing the plural: 
output signals generated [with] said demultiplexor 
determine the location of a least one of said [trar>^mittors] 
transmitters . 


zy of 


£^86. (Once amended) The system as $&t forth in claim 33 
above, wherein said system provides for location of said 
\ [receivor] receiver ; said system furt^6r comprising [means] a 
processor for processing the plurality of output signals 
generated [with] b^ said demultiplexer to determine the location 
of said receivor. 

< J~37. (Once amended)/ The system as set forth in claim 33 
above, wherein each of said plurality of [transmittors] 
transmitters includes A radio transmitter for transmitting the 
signature signal generated [with] b^ the signature generator to 
which it is connected to the remote location as a radio signal • 


£^38. (Ohce amended) The system as set forth in claim 33 
above, wherein each of said plurality of [transmittors] 

transmitters includes a seismic transmitter for transmitting the 

signature signal generated [with] b^ the signature generator to 

WhiQlf it is conne rt^ tn JtJz*^*txmrtt I nran nrr~7r<*—a~ co-i siflic signal. 
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9 . (O nce am en d e d -) The oyofcem as set f o rth in claim 33 -y 

above, wherein each of said plurality of [transmitters] yf 
transmitters includes an acoustic transmitter for transmitting 
the signature signal generated [with] the signature generator 
to which it is connected to the remote location^afs an acoustic 
signal. yS 

£^40. (Once amended) The system as set forth in claim 33 
above, wherein said demul£jrj?lexor includes a plurality of digital 

^correlators each fpar^generating a different one of the plurality 
of outputsitjnals and each corresponding to a different one of 
the^plurality of signature signals generated [with] bj; said 

■H^UH?ainty of signature generators-; — — • = 
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